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JACOB’S LADDERS AND GRAFTING OF THE COMPLETE
HYBRID FORMULAS INTO ζ-SYNERGETIC
META-FUNCTIONAL EQUATION FOR RIEMANN’S
ZETA-FUNCTION
JAN MOSER
Abstract. In this paper we prove that there is a grafting of complete hybrid
formula on meta-functional equation. This synergetic formula gives the result
of a ζ-chemical reaction between different sets of values of Riemann’s zeta-
function on the critical strip.
Dedicated to recalling on A.S. Eddington’s - manipulations with set of
world-constants.
1. Introduction
In this paper we obtain the first set of meta-functional equations. It is an example
of entirely new kind of formulas in the theory of Riemann’s zeta-function. Namely:
there are infinite sets
tα1,11 u, tα
2,1
1 u, tα
3,1
1 u P pL,`8q, L ą 0,
tw1u, tw2u, tw3u P Sσ1,σ2 “ pσ1, σ2q ˆ p0,`8q,
1
2
ă σ1 ă σ2 ă 1,
w1, w2, w3 P C
(1.1)
of values such that the following meta-functional equationˇˇˇˇ
ζ
ˆ
1
2
` iα2,11
˙ˇˇˇˇ2
|ζpw2q| ´
ˇˇˇˇ
ζ
ˆ
1
2
` iα3,11
˙ˇˇˇˇ2
|ζpw1q| „
„
ˇˇˇ
ˇζ ˆ12 ` iα3,11
˙ˇˇˇˇ2 |ζpw3q|, LÑ8
(1.2)
holds true.
Remark 1. The formula (1.2) is:
(a) the simplest element of meta-functional equations obtained in this paper,
(b) synergetic one since it is a result of cooperative interactions (see our inter-
pretation in [8]) between the following sets of values
(1.3)
#ˇˇˇˇ
ζ
ˆ
1
2
` it
˙ˇˇˇˇ2+
, t P pL,`8q, |ζpwq|, w P Sσ1,σ2
Key words and phrases. Riemann zeta-function.
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where, of course,
(1.4)
"
1
2
` it : t ą L
*č
Sσ1,σ2 “ H.
Remark 2. Let us notice explicitly that in the case (1.3) we have synergetic (coop-
erative) interactions between the following parts of the function
ζpsq, s P Czt1u, s “ σ ` it,
namely, between the part #ˇˇˇˇ
ζ
ˆ
1
2
` it
˙ˇˇˇˇ2+
, t ą L
on the critical line σ “ 1
2
, and the part (see (1.1))
t|ζpσ ` itq|u, σ, t P Sσ1,σ2
on the strip (see also (1.4)).
1.1. Next, we give the following
Remark 3. The proof of meta-functional equation (comp. (1.2)) is based:
(a) on new notions and methods in the theory of Riemann’s zeta-function we
have introduced in our series of 46 papers concerning Jacob’s ladders (these
can be found in arXiv [math.CA] starting with the paper [1]),
(b) on the classical H. Bohr’s theorem in analysis (1914) about the roots of the
equation
ζpsq “ a, a ­“ 0, a P C,
1
2
ă σ1 ă σ ă σ2 ă 1,
(c) and on our presently introduced notion of gifting of complete hybrid for-
mulas that serves for synthesis of the conceptions (a) and (b).
From our notions and methods (comp. (a)) we use here especially: Jacob’s ladder
(see [1]), ζ-disconnected set (see [3]), algorithm for generating the ζ-factorization
formulas (see [4]) crossbreeding, secondary crossbreeding, exact and asymptotic
complete hybrid formula (see [6], [8]). Short surveys of these notions can be found
in [5] and [8].
Remark 4. We notice explicitly that the notion of meta-functional equation intro-
duced here constitutes also the generic complement to the Riemann’s functional
equation on the critical strip (comp. also [7]).
2. Zeta-factorization formulas
Here we obtain, by making use of our algorithm for generating ζ-factorization
formulas (see [5], (3.1) – (3.11), comp. [4]) the following.
2.1. First, we have the following lemmas (comp. [6], (2.1) – (2.9)):
Since
1
U
ż piL`U
piL
sin2 tdt “
1
2
ˆ
1´
sin 2U
2U
˙
then we have the following
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Lemma 1. For the function
(2.1) f1ptq “ sin
2 t P C˜0rpiL, piL` U s, U P p0, pi{2q, L P N
there are vector-valued functions
pα1,k10 , α
1,k1
1 , . . . , α
1,k1
k1
, βk11 , . . . , β
k1
k1
q,
1 ď k1 ď k0, k1, k0 P N
(2.2)
(here we fix arbitrary k0) such that the following exact ζ-factorization formula
(2.3)
k1ź
r“1
Z˜2pα1,k1r q
Z˜2pβk1r q
“
1
2
ˆ
1´
sin 2U
2U
˙
1
sin2pα1,k10 q
, @L ě L0 ą 0
(where L0 is sufficiently big) holds true, where
α1,k1r “ αrpU, piL, k1; f1q, r “ 0, 1, . . . , k1,
βk1r “ βrpU, piL, k1q, r “ 1, . . . , k1,
α
1,k1
0 P ppiL, piL` Uq,
α1,k1r , β
k1
r P p
rŇpiL, rŔpiL` Uq, r “ 1, . . . , k1,
(2.4)
and the segment
p
rŇpiL, rŔpiL` Uq
is the r-th reverse iteration (by means of the Jacob’s ladder, see [3]) of the basic
segment
rpiL, piL` U s “ r
0ŇpiL, 0ŔpiL` U s.
Next,
(2.5) Z˜2ptq “
|ζ
`
1
2
` it
˘
|2
ωptq
, ωptq “
"
1`O
ˆ
ln ln t
ln t
˙*
ln t,
see [2], (6.1), (6.7), (7.7), (7.8) and (9.1).
Since
1
U
ż piL`U
piL
cos2 tdt “
1
2
ˆ
1`
sin 2U
2U
˙
then we have the following
Lemma 2. For the function
(2.6) f2ptq “ cos
2 t P C˜0rpiL, piL` U s, U P p0, pi{2q, L P N
there are vector-valued functions
pα2,k20 , α
2,k2
1 , . . . , α
2,k2
k2
, βk21 , . . . , β
k2
k2
q,
1 ď k2 ď k0, k2 P N
(2.7)
such that the following exact ζ-factorization formula
(2.8)
k2ź
r“1
Z˜2pα2,k2r q
Z˜2pβk2r q
“
1
2
ˆ
1`
sin 2U
2U
˙
1
cos2pα2,k20 q
, @L ě L0
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holds true, where
α2,k2r “ αrpU, piL, k2; f2q, r “ 0, 1, . . . , k2,
βk2r “ βrpU, piL, k2q, r “ 1, . . . , k2,
α
2,k2
0 P ppiL, piL` Uq,
α2,k2r , β
k2
r P p
rŇpiL, rŔpiL` Uq, r “ 1, . . . , k2.
(2.9)
2.2. Secondly, since
1
U
ż piL`U
piL
cos 2tdt “
sin 2U
2U
then we have the following
Lemma 3. For the function
(2.10) f3ptq “ cos 2t P C˜0rpiL, piL` U s, U P p0, pi{4q, L P N
there are vector-valued functions
pα3,k30 , α
3,k3
1 , . . . , α
3,k3
k3
, βk31 , . . . , β
k3
k3
q,
1 ď k3 ď k0, k3 P N
(2.11)
such that the following exact ζ-factorization formula
(2.12)
k3ź
r“1
Z˜2pα3,k3r q
Z˜2pβk3r q
“
sin 2U
2U
1
cosp2α3,k30 q
, @L ě L0
holds true, where
α3,k3r “ αrpU, piL, k3; f3q, r “ 0, 1, . . . , k3,
βk3r “ βrpU, piL, k3q, r “ 1, . . . , k3,
α
2,k3
0 P ppiL, piL` Uq,
α3,k3r , β
k3
r P p
rŇpiL, rŔpiL` Uq, r “ 1, . . . , k3.
(2.13)
Remark 5. Let us remind that
fptq P C˜0rpiL, piL` U s ô
fptq P CrpiL, piL` U s ^ fptq ě 0,ı 0^ U “ o
ˆ
L
lnL
˙
, LÑ8.
3. The set of complete hybrid formulas
3.1. Crossbreeding in the set
(3.1) tp2.3q, p2.8qu, U P p0, pi{4q
of two ζ-factorization formulas (one stage is sufficient) gives the following (comp.
[5])
Exact Complete Hybrid Formula 1.#
k1ź
r“1
Z˜2pα1,k1r q
Z˜2pβk1r q
+
sin2pα1,k10 q `
#
k2ź
r“1
Z˜2pα2,k2r q
Z˜2pβk2r q
+
cos2pα2,k20 q “ 1,
@L ě L0, 1 ď k1, k2 ď k0, U P p0, pi{4q.
(3.2)
JACOB’S LADDERS AND GRAFTING OF THE COMPLETE HYBRID FORMULAS INTO ζ-SYNERGETIC META-FUNCTIONAL EQUATION FOR RIEMANN’S ZETA-FUNCTION5
If we use (2.7) and a little of algebra (comp. [8], subsection 8.2) in (3.2) then we
obtain the following
Asymptotic Complete Hybrid Formula 1.$’&’%
k1ź
r“1
ˇˇ
ζp1
2
` iα1,k1r q
ˇˇ2ˇˇˇ
ζp1
2
` iβk1r q
ˇˇˇ2
,/./- sin2pα1,k10 q `
$’&’%
k2ź
r“1
ˇˇ
ζp1
2
` iα2,k2r q
ˇˇ2ˇˇˇ
ζp1
2
` iβk2r q
ˇˇˇ2
,/./- cos2pα2,k20 q
„ 1, LÑ8.
(3.3)
3.2. Next, we make the following crossbreeding in the set
(3.4) tp2.3q, p2.8q, p2.12qu, U P p0, pi{4q
of three ζ-factorization formulas. Namely:
(a) first (2.8)a(2.3)ñ#
k2ź
r“1
Z˜2pα2,k2r q
Z˜2pβk2r q
+
cos2pα2,k20 q ´
#
k1ź
r“1
Z˜2pα1,k1r q
Z˜2pβk1r q
+
sin2pα1,k10 q “
“
sin 2U
2U
,
(3.5)
(b) second, the formula (3.5) together with the formula (2.12) imply the fol-
lowing
Exact Complete Hybrid Formula 2.#
k2ź
r“1
Z˜2pα2,k2r q
Z˜2pβk2r q
+
cos2pα2,k20 q ´
#
k1ź
r“1
Z˜2pα1,k1r q
Z˜2pβk1r q
+
sin2pα1,k10 q “
“
#
k3ź
r“1
Z˜2pα3,k3r q
Z˜2pβk3r q
+
cosp2α3,k30 q,
@L ě L0, 1 ď k1, k2, k3 ď k0, U P p0, pi{4q.
(3.6)
If we rewrite (3.6) into the form
t. . . u cos2pα2,k20 q “ t. . . u sin
2pα1,k10 q ` t. . . u cosp2α
3,k3
0 q
then we obtain, similarly to (3.3) the following
Asymptotic Complete Hybrid Formula 2.$’&’%
k2ź
r“1
ˇˇ
ζp1
2
` iα2,k2r q
ˇˇ2ˇˇˇ
ζp1
2
` iβk2r q
ˇˇˇ2
,/./- cos2pα2,k20 q ´
$’&’%
k1ź
r“1
ˇˇ
ζp1
2
` iα1,k1r q
ˇˇ2ˇˇˇ
ζp1
2
` iβk1r q
ˇˇˇ2
,/./- sin2pα1,k10 q
„
$’&
’%
k3ź
r“1
ˇˇ
ζp1
2
` iα3,k3r q
ˇˇ2ˇˇˇ
ζp1
2
` iβk3r q
ˇˇˇ2
,/.
/- cosp2α3,k30 q, LÑ8.
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3.3. In connection with the crossbreeding we give the following
Remark 6. Our description of the operation of crossbreeding (see [6], comp. [8],
subsection 3.3) contains the following expression:
. . . that is: after the finite number of eliminations of external functions
EmpU, T q, m “ 1, . . . ,M, . . .
However, this is not exact. Exact phrase should be as follows:
. . . that is: after the finite number of eliminations of the variables U, T from the
set of external functions . . .
We call these U, T as external variables.
4. Theorems about grafting of complete hybrid formulas into
meta-functional equations
We use the following consequence of the classical H. Bohr’s result (see [9], pp.
76, 99).
Lemma 4. There is the infinite set of roots of equation
(4.1) ζpsq “ a, a ­“ 0, a P C, s “ σ ` it
in the strip
(4.2) pσ1, σ2q ˆ p0,`8q,
1
2
ă σ1 ă σ2 ă 1.
4.1. The formula (3.6) contains the following functions
(4.3) sin2pα1,k10 q, cos
2pα2,k20 q, cosp2α
3,k3
0 q
where (see (2.4),(2.9), (2.13))
α
1,k1
0 “ α0pU, piL, k1; f1q P ppiL, piL` Uq, U P p0, pi{4q,
α
2,k2
0 “ α0pU, piL, k2; f2q P ppiL, piL` Uq, U P p0, pi{4q,
α
3,k3
0 “ α0pU, piL, k3; f3q P ppiL, piL` Uq, U P p0, pi{4q.
(4.4)
Now, (4.3) and (4.4) imply
(4.5) sin2pα1,k10 q P p0, 1{2q, cos
2pα2,k20 q P p1{2, 1q, cosp2α
3,k3
0 q P p0, 1q,
i.e. it is true that
(4.6) sin2pα1,k10 q, cos
2pα2,k20 q, cosp2α
3,k3
0 q P p0, 1q
for every
U P p0, pi{4q, L ě L0, pk1, k2, k3q : 1 ď k1, k2, k3 ď k0.
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4.2. Next, we choose (see (4.1))
σ10 , σ
2
0 , σ
3
0 :
1
2
ă σ1 ă σ
1
0 ă σ
2
0 ă σ
3
0 ă σ2 ă 1
such that
σ1 ă σ
1
0 ´ δ, σ
3
0 ` δ ă σ2,
σ10 ` δ ă σ
2
0 ´ δ, σ
2
0 ` δ ă σ
3
0 ´ δ
(4.7)
for some sufficiently small δ ą 0. Now, in the strip
(4.8) S1σ1
0
,δ “ pσ
1
0 ´ δ, σ
1
0 ` δq ˆ p0,`8q
there is (see Bohr’s Lemma 4) for every fixed and admissible parameters
U, piL, k1, f1, σ
1
0 ´ δ, σ
1
0 ` δ
infinite set
W1 “W1tsin
2rα0pU, piL, k1; f1qs, σ
1
0 ´ δ, σ
1
0 ` δu “
“W1pU, piL, k1, f1, σ
1
0 ´ δ, σ
1
0 ` δq
(4.9)
of elements
(4.10) w1 “ w1pU, piL, k1, f1, σ
1
0 ´ δ, σ
1
0 ` δq PW1 Ă S
1
σ1
0
,δ
for which (see (4.1),(4.6))
(4.11) ζpw1q “ sin
2pα1,k10 q ą 0.
Since (4.11)ñ
Retζpw1qu “ sin
2pα1,k10 q, Imtζpw1qu “ sin
2pα1,k10 q “ 0,
then we have the first infinite set of grafts (=equalities)
(4.12) sin2pα1,k10 q “ |ζpw1q|, w1 PW1
generated by the function
sin2pα1,k10 q
for every set of fixed and admissible parameters
U, piL, k1, f1, σ
1
0 ´ δ, σ
1
0 ` δ.
4.3. Next, similarly to (4.7) – (4.12) we obtain the following objects
(4.13) Sl
σl
0
,δ
,Wl Ă S
l
σl
0
,δ
, l “ 2, 3
and two other infinite set of grafts
cos2pα2,k20 q “ |ζpw2q|, w2 PW2,
cosp2α3,k30 q “ |ζpw3q|, w3 PW3,
(4.14)
where
w2 “ w2pU, piL, k2, f2, σ
2
0 ´ δ, σ
2
0 ` δq,
w3 “ w3pU, piL, k3, f3, σ
3
0 ´ δ, σ
3
0 ` δq
for every set of fixed and admissible corresponding parameters.
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Remark 7. Of course,
Sl
σl
0
,δ
č
Sk
σk
0
,δ
“ H, k ­“ l; k, l “ 1, 2, 3ñ
Wl
č
Wk “ H, l ­“ k.
4.4. Next, we choose an arbitrary finite set
tUnu : 0 ă U1 ă U2 ă ¨ ¨ ¨ ă Un0 ă
pi
4
, n0 P N.
Every fixed Un generates the following three infinite sets
(4.15) W1pUnq, W2pUnq, W3pUnq, n “ 1, . . . , n0.
Now, for every fixed n we choose a single element
(4.16) wn1 , w
n
2 , w
n
3 , n “ 1, . . . , n0
from every corresponding set in (4.15). Consequently, we have (comp. (4.13),
(4.14)) the following grafts (=equalities)
sin2pα1,k1,n0 q “ |ζpw
n
1 q|,
cos2pα2,k2,n0 q “ |ζpw
n
2 q|,
cosp2α3,k3,n0 q “ |ζpw
n
3 q|,
n “ 1, . . . , n0
(4.17)
where (comp. (4.4))
α
1,k1,n
0 “ α0pUn, piL, k1; f1q, . . .
4.5. Finally, we make a grafting (we use the equalities (4.17) as substitutions)
on the exact complete hybrid formula (3.6) (=our tree). As the result of these
operations we obtain the following
Theorem 1. For every finite set
tUnu : 0 ă U1 ă U2 ă ¨ ¨ ¨ ă Un0 ă
pi
4
there are the following elements
wn1 P S
1
σ1
0
,δ, w
n
2 P S
2
σ2
0
,δ, w
n
3 P S
3
σ3
0
,δ, n “ 1, . . . , n0
where
wn1 “ w1pUn, piL, k1, f1, σ
1
0 ´ δ, σ
1
0 ` δq,
wn2 “ w2pUn, piL, k2, f2, σ
2
0 ´ δ, σ
2
0 ` δq,
wn3 “ w3pUn, piL, k3, f3, σ
3
0 ´ δ, σ
3
0 ` δq,
(4.18)
such that the following exact meta-functional equation holds true:#
k2ź
r“1
Z˜2pα2,k2,nr q
Z˜2pβk2,nr q
+
|ζpwn2 q| ´
#
k1ź
r“1
Z˜2pα1,k1,nr q
Z˜2pβk1,nr q
+
|ζpwn1 q| “
“
#
k3ź
r“1
Z˜2pα3,k3,nr q
Z˜2pβk3,nr q
+
|ζpwn3 q|,
@L ě L0, 1 ď k1, k2, k3 ď k0,
(4.19)
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where
α1,k1,nr “ αrpUn, piL, k1; f1q,
βk1,nr “ βrpUn, piL, k1q,
. . . ,
n “ 1, . . . , n0.
(4.20)
4.6. Next, we obtain by the method (4.1) – (4.17) other new-type formula.
Theorem 2. Under the same assumptions as in our Theorem 1 we have the fol-
lowing exact meta-functional equation: (3.2) ñ#
k1ź
r“1
Z˜2pα1,k1,nr q
Z˜2pβk1,nr q
+
|ζpwn1 q| `
#
k2ź
r“1
Z˜2pα2,k2,nr q
Z˜2pβk2,nr q
+
|ζpwn1 q| “ 1
@L ě L0, 1 ď k1, k2 ď k0.
(4.21)
5. Asymptotic meta-functional equations
5.1. First, the method (4.1) – (4.17) applied on the asymptotic formula (3.3) gives
the following
Corollary 1. The following asymptotic meta-functional equation$’&’%
k1ź
r“1
ˇˇ
ζp1
2
` iα1,k1,nr q
ˇˇ2ˇˇˇ
ζp1
2
` iβk1,nr q
ˇˇˇ2
,/./- |ζpwn1 q| `
$’&’%
k2ź
r“1
ˇˇ
ζp1
2
` iα2,k2,nr q
ˇˇ2ˇˇˇ
ζp1
2
` iβk2,nr q
ˇˇˇ2
,/./- |ζpwn2 q| „
„ 1, LÑ8
(5.1)
holds true.
5.2. Second, the method (4.1) – (4.17) applied on the asymptotic formula (3.7)
gives the following
Corollary 2.$’&
’%
k2ź
r“1
ˇˇ
ζp1
2
` iα2,k2,nr q
ˇˇ2ˇˇˇ
ζp1
2
` iβk2,nr q
ˇˇˇ2
,/.
/- |ζpwn2 q| ´
$’&
’%
k1ź
r“1
ˇˇ
ζp1
2
` iα1,k1,nr q
ˇˇ2ˇˇˇ
ζp1
2
` iβk1,nr q
ˇˇˇ2
,/.
/- |ζpwn1 q| „
„
$’&’%
k3ź
r“1
ˇˇ
ζp1
2
` iα3,k3,nr q
ˇˇ2ˇˇˇ
ζp1
2
` iβk3,nr q
ˇˇˇ2
,/./- |ζpwn3 q|,
LÑ8.
(5.2)
5.3. Now we obtain (see (5.1), (5.2)) the following
Corollary 3. $’&’%
k2ź
r“1
ˇˇ
ζp1
2
` iα2,k2,nr q
ˇˇ2ˇˇˇ
ζp1
2
` iβk2,nr q
ˇˇˇ2
,/./- |ζpwn2 q| „
„
1
2
`
1
2
$’&
’%
k3ź
r“1
ˇˇ
ζp1
2
` iα3,k3,nr q
ˇˇ2ˇˇˇ
ζp1
2
` iβk3,nr q
ˇˇˇ2
,/.
/- |ζpwn3 q|, LÑ8,
(5.3)
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k1ź
r“1
ˇˇ
ζp1
2
` iα1,k1,nr q
ˇˇ2ˇˇˇ
ζp1
2
` iβk1,nr q
ˇˇˇ2
,/./- |ζpwn1 q| „
„
1
2
´
1
2
$’&
’%
k3ź
r“1
ˇˇ
ζp1
2
` iα3,k3,nr q
ˇˇ2ˇˇˇ
ζp1
2
` iβk3,nr q
ˇˇˇ2
,/.
/- |ζpwn3 q|, LÑ8.
(5.4)
Remark 8. The set of asymptotic meta-functional equations (5.1) – (5.4) represents
the higher level of ζ-encoding (in comparison with this one that represents the
corresponding set of asymptotic complete hybrid formulas) of the set of elementary
trigonometric formulas
sin2 x` cos2 x “ 1, cos2 x´ sin2 x “ cos 2x,
cos2 x “
1
2
`
1
2
cos 2x, sin2 x “
1
2
´
1
2
cos 2x.
5.4. Putting in (5.2)
(5.5) k1 “ k2 “ k2 “ k; 1 ď k ď k0,
we obtain the following
Corollary 4.#
kź
r“1
ˇˇˇˇ
ζp
1
2
` iα2,k,nr q
ˇˇˇˇ2+
|ζpwn2 q| ´
#
kź
r“1
ˇˇˇˇ
ζp
1
2
` iα1,k,nr q
ˇˇˇˇ2+
|ζpwn1 q| „
„
#
kź
r“1
ˇˇˇˇ
ζp
1
2
` iα3,k,nr q
ˇˇˇˇ2+
|ζpwn3 q|, LÑ8.
(5.6)
Remark 9. We shall call the formula (5.6) as the secondary asymptotic meta-
functional equation since it is the result of immediate metamorphosis of the formula
(5.2) in the case (5.5).
Remark 10. The case k “ 1 in (5.5) gives the formula whose simple variant is the
formula (1.2) in the Introduction.
6. Synergetic formulas only for Riemann’s zeta-function:
interactions between some parts of this function
6.1. Let us remind that every element from the complete hybrid formulas set (3.2),
(3.3), (3.5) – (3.7) is synergetic one - see our interpretation of this phenomenon in
our paper [8]. Really, every from these formulas is the result of an interaction
controlled by the Jacob’s ladder ϕ1ptq between following sets#ˇˇˇˇ
ζ
ˆ
1
2
` it
˙ˇˇˇˇ2+
, tsin2 tu, tcos2 tu, tcos 2tu, t ě L0.
6.2. In this paper, we have introduced some interactions of Riemann’s zeta-function
with itself on the critical strip. Namely, the interactions between following four
parts
(6.1)
#ˇˇˇˇ
ζ
ˆ
1
2
` it
˙ˇˇˇˇ2+
, t ě L0, |ζpsq|, s P S
l
σl
0
,δ
, l “ 1, 2, 3
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of the Riemann’s zeta-function
ζpsq, s P Czt1u.
Here, of course,
Sl
σl
0
,δ
Ă pσ1, σ2q ˆ p0,`8q, S
l
σl
0
,δ
č
Sk
σk
0
,δ
“ H, k ­“ l, k, l “ 1, 2, 3.
Let us call the set of these interactions as the ζ-chemical reaction of the substances
(6.1) - this is some analogue to what we have based on the classical Belousov-
Zhabotinski chemical reactions.
Remark 11. The result of these ζ-chemical reactions (=ζ-chemical compounds) are
our synergetic meta-functional equations (4.19), (4.21) as well as the formulae (5.1)
– (5.4), (5.6).
Remark 12. Since the Planck length reads
LP “ 8.1ˆ 10
´35cm
and the Planck time reads
TP “ 2.7ˆ 10
´43s
then, from a point of view of the sciences, we may use (for example) the following
complementary condition on the set
tUnu : Un`1 ´ Un ą 10
´43, n “ 1, . . . , n0 ´ 1, U1,
pi
4
´ Un0 ą 10
´43.
This condition corresponds with the point of view of Jakov Zeldovich for using
maths on study of real-world phenomena.
I would like to thank Michal Demetrian for his moral support of my study of
Jacob’s ladders.
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